Bacteria with strongly depressed phosphoglucomutase (EC 2.7.5.1) In Escherichia coli, a-D-glucose-l-phosphate is an intermediate in both maltose (14) and galactose (2, 7) metabolism (Fig. 1) . a-D-Glucose-lphosphate is believed to be converted into glucose-6-phosphate by phosphoglucomutase, an enzyme known to be present in E. coli (3, 6) . In this study, we report the isolation of mutants deficient in phosphoglucomutase activity and analyze the effect of the mutations on maltose and galactose metabolism. 
Bacteria with strongly depressed phosphoglucomutase (EC 2.7.5.1) activity are found among the mutants of Escherichia coli which, when grown on maltose, accumulate sufficient amylose to be detectable by iodine staining. These pgm mutants grow poorly on galactose but also accumulate amylose on this carbon source. Growth on lactose does not produce high amylose but, instead, results in the induction of the enzymes of maltose metabolism, presumably by accumulation of maltose. These facts suggest that the catabolism of glucose-l-phosphate is strongly depressed in pgm mutants, although not completely abolished. Anabolism of glucose-l-phosphate is also strongly depressed, since amino acid-or glucose-grown pgm mutants are sensitive to phage C21, indicating a deficiency in the biosynthesis of uridine diphosphoglucose or uridine diphosphogalactose, or both. All pgm mutations isolated map at about 16 min on the genetic map, between purE and the gal operon.
In Escherichia coli, a-D-glucose-l-phosphate is an intermediate in both maltose (14) and galactose (2, 7) metabolism (Fig. 1) . a-D-Glucose-lphosphate is believed to be converted into glucose-6-phosphate by phosphoglucomutase, an enzyme known to be present in E. coli (3, 6) . In this study, we report the isolation of mutants deficient in phosphoglucomutase activity and analyze the effect of the mutations on maltose and galactose metabolism. (12) . This phenotype will be called Blu. About half of the Blu mutants were previously found to lack maltodextrin phosphorylase (12) . In this case, the phenotype is due to the accumulation of iodine-stainable amylose, the product of the reaction catalyzed by amylomaltase ( Fig. 1) Neither maltodextrin phosphorylase, 6-phosphogluconolactonase, nor phosphoglucomutase mutants accumulate amylose when grown on glucose, as none of the mutants stain blue with iodine when grown on this sugar (see Fig. 1 ).
Induction of the maltose system by lactose in a pgm mutant. Maltose and short maltodextrins are the only known efficient inducers of the enzymes of the maltose system in wild-type strains (9, 14) . Lactose, however, was reported to have a very limited inducing effect in some strains (13) . Table 2 shows that in pgm mutants, lactose is a very good inducer of the maltose enzymes. This suggests that the maltodextrins which are built up from the galactose moiety of the lactose molecule via a-D-glucose-l-phosphate do not accumulate in the form of amylose and respond to the Blu test, but combine with the glucose moiety, in the reaction catalyzed by amylomaltase, and thus give maltose, the inducer of maltodextrin phosphorylase and amylomaltase. In keeping with this hypothesis, it is found that lactose-grown pgm mutants do not stain blue with iodine. Phenotype of pgm malT double mutants. Induction by maltose of amylomaltase and maltodextrin phosphorylase is apparently mediated through the action of the product of a positive regulator gene, called malT (4 Table 3 and Fig. 2 demonstrate that the pgm mutations listed in VOL. 108, 1971 (Fig. 3) . Cross number 1 in Table 3 shows that pgm67 is linked to proA and lac, and that the order is proA lac pgm67. Cross number 2 demonstrates the order proC purE pgm67. Table 3 ). Pur+ Str-r (0), Pur+ Pgm-Str-r (0), Pur+ Str-r nonimmune to A (A).
comutase. ( iii) The present mutations are not in the structural gene for the enzyme, but rather in a regulatory gene, mutation of which reduces but does not abolish the level of phosphoglucomutase (see Table 1 ).
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